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* v * * «ftflf JL tz **fMSit T * o T , 
fTEttSfcO * * ^5/ * £«j£-r & -f- tL<rti<D lKfETffiB 
*K#afcEKSfu 

fl&E±8Bm«t±, tuieem#M^S-9 £ fc ■carEtttt© 

fc#aK:BR&*i. 

ffi^ifi'+ftii. ItTETAVSOEttHMiO 1 / 2 J^TI: 

[i»#S2] METffi«ffi<3ESSt«l»li, o. 5 /i m 
JttT"C*&. E«<Z>¥*#&«[I1I& 0 

[Bt3cS 3 ] !& ET«K* * »E»*#R-C« o 
SITO. B9«9tirET«B«*BO hi" 

ET«1* Jtl&j LT@EI3:£ fifz±^mm t £ * 
flfE»m#RW\ ItrETWKSo^ffifcB? £ fc <> K> 

^Efflao+^y^v^*«j^i-^^a^oi5ETas 

*fc#afcER**u 

K#aK:Ell**U 
HJETS& mffio Bf IBJBtR (i {J &?*EJBT- £> •=> r , 
iTEffiftO * * * StWjSKI" h -e-tL-TfLCOMETSBm 

«rET»«sojt«iiiffliaffl^i*t, luieT^ms^mi 

"T**, »«1 Sfclilll*3l4E«o*#«:*aEi 

[^^»«ffi&f&9§] 

[0 0 0 1 ] 
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* * v * ft 14 ffij ± t : H 1" £ o 

[0 0 0 2] 

ift2£»<t-£X*rt*4£;ftT§fco 
[0 0 0 3] S/j. ^^^<v^O»«SJ|S:flt«-f*7t 

S^fttt^o 0Ox.tf* BST (barium strontium tit 
anate) ^PZT (lead zirconate titanate) ^^MIE 
14, »*sp**v y a 5 0 - 3 0 0 

[ooo4] hi 3*c> **-r&4-*#*a 

£fbR£/flv>fc*##E«38« 800^ 'J -fe Jl/ffiOBf 

[0 0 0 5] HI 3 Ki3V>T\ y'J n >^f£ i ±^JBPfl 
*S»R 6 OTB* $ *u Sffl%»K6 *HLTv'J n> 

[0006] ttz, mffl%&&m6±} l zitm®mmm9& 
nrv^o ^lt, «iim6iMt6*j:tr9*jraL-c>' 

y3>**l i:it4*»03>^^ 0 (x 

[0 0 0 7] y'Jn>SSl OSffirttcii, MOSh7 
40 MRWfc«ftEIStS*U i/:MOSh7>yxn^t 

* »5e1- * m^frmn&mm 3 ^a^n uuftEK s ti x 

[0 0 0 8] i/c. lin«ilR6Ai:(t B*)^9^*E 
S5#EK^itTV^ 0 iris, y-Ml5ty'j3> 

[0009] i/c. «6mi»R9i*itcjiffiaotr 7 
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to o i o] --t% m®mmwk9&±u! 1 4 
[ooii] -f-L-c. ^>** h^7^i oots^s: 

<OS« » "C * & ±B Ji , Jf M *fe*iSI 9 ± K S4R 65 E 

C) KSaSfiTi**). iK^rir^v^TStil 1 
**^v*TSBm® 1 1 <£ 7 KE&Stifc* 

KEissftfc**'*v*±ffl$«fin 3 t-c* 

yKPl«^ti^»c 

[0 0 12] S <bC VNIiKSKl 4 o±SBKfi«»*> 

[0 0 13] *LT. > *;vE«i 6 0±»u«i. EMI 20 
9 0S:»JSt&^> iixfcKonTW:. #5&91i:OKI« 
[0 0 14] ^rt^y^itftli 2 fivU 3 

H*T§&rt:ttS5<1- -Settle, *t/^y^T»aS 
1 1 <7)EKP^PBS*T-§^f5frt^<i-^- t&m$ L 
1^0 30 
[0 0 15] 3tRfc«\ EKraPHSIiE»Oft/WJDX^- 

t\ 0Jxif»/hiDX^-ft**o. 1 mOff>f 

ICjs^Tli. S^100nm£ft£ o i fc. 
TSPmS 1 1 <7)^£(2 1 /i m^®x^>- <h W^o 
[0 0 16] Z.Z.X-?£imt*h<D\±^ ±t Lt^rtAy 
^TStlSl 1 <7>iS£-C$)*K S5$**S5v^ "Tft;b*>Ji: 

-7* h y v^9 7-f ^tcijv^-casKftttW^R***! 

[0 0 17] ifc, Sv^t^y^TttlSl 1 SrIStt 
&££i:ii£BLT. JSiaifflRnSt^^y-fe^fffcOBB'C 

[0018] ^coi:dft> jaaigi&afc-^y -t^set 



50 



[00 19] 1141:, ^rt^y^itffiCSil 
#*fflv^*»#B«««9 0O>«=ey-fe>u«oi(fBBI 
Zm-to ft£, Ell 4 iCfcv^T. B13i:^Lfc*l# 

ewe* 8 0 kn-ofluattcov»TttBi-o«F*«:ft 

[0 0 2 0] Bl 1 4 fc^-f <t 7 *t^y^Bt#B 
1 2 A * *»*»W»-C»jati- iCtT, *SfrfS1f^ 

18 0 £HC**/<^*S***«1"*K«\ 
* TS11 1 lA^^li, #*6ftST 3 0 0-400 
nmtatr^, **'<v*TBMM£l 1 A. 
^RlfWl 2 AfcitTfr-V^S/^gMtBl 3At« 
flt?n-6*t^y^ C P 2 OBSS**® < ft D > JfPiQil&lf 
Sl4tS<i:ot, SiaislttWt^^y -fe^«Ri:OHI 

[0 0 2 1 ] 

W«mfl*»**^«iPZT*«>ail«##ftli, 

«jbi-&»£\ vy 3>a^kK4^ofi:»* 

[0 0 2 2] ifc, »J*1-**W 

^t^ e y^^tiUffflt^Mt:(t iiTGtt 
e>55v*6£ (P t ) . ^ ] Jy")A ( I r ) , ^r — 
(Ru) ^^ffl-T^o 

[0 0 2 3] ^rtAy^IMl 2 AZMm 

U **'<v*T«*El 1AOI5H 
fi< Lfc**^v* C P 2 Wfi^i^Il 5 
•to 

[0 0 2 4] HI 5iiS/hiPX^tffi^0. 1 //mOff 
^/ls-il/OW^O* C P 2 £^LTi3*K # 

#(tffi^fflV^T^^ti^^«V^ 0 v^TSISmSl 1A60 
EI*P*3PBI*. 0. 06-0. 0 4 M m (60-40n 
m) tftoTV^ 0 ifc^rt^y^Tffilf 1 lAO| 
Sli 300-400 nmtiio 

[0 0 2 5] ^r^O^lftlll 2 A*itt»W#*m 
-CJBfiEi-**^ »mE5l^^/c^. 1 5 - 3 0 n 
If^MT'iSo fifeo-C, ^rt^y^lftll 2 A 

^±§em® 1 3 ASrKJSi-^S h U>^»»0*tffili. 
ipIO. 0 3^m (3 0 nm) UJLT. 81* 3 0 0-4 0 0 
nmT*i»)> 7X^^ HfcCi 1 0 ^®£>5>C1 ^tCft^> 0 
[0 0 2 6] :(7)J: ^ ft h U>^SB»H* ^^<v^±« 
1 3AS:ifit4S^i:, iWX;<-;^J>^ft 



(4) 



43 BB 2003-231 07 



5 

j££ft&**/<v*±8MfrKi 3 A Off £{± 1 0 nmJEl 
[0 0 2 8] 

lfcAy-c^triE"Fffi«fli^*tfini LTg£i£ £ tifz±wmm k * 

ER«#Rli. ffiffBTWmffiO^ffiSrad k fc fcfc, ff 

ra^fnsTAbSis-ao-k^ «te«»<0 
^*a^E»*ft, tjE_tffi*««t, fifrEi$«#R*ff 20 
■9 ikt?fltrfEa»o*^^<v^^*anEiiisix, una 

air 7 L#¥*T*-*J:-9fcEK3i'U *0±ffl*IffiB*B 
Tj"ffitt> KETffiKffi^EKKIffio l/2JJJLTtwK^* 

[0029] *iswtw«*«*^2E«o**#*aia 

ttli. ffirETffiSffiOEKHHSA*. 0. 5/initim 

& o 

[0030] *§&mizffi&m&m3im<D*mfa$km® 30 

[0 0 3 1 ] ^%n^«^K^4E«0^«f|s:*»[i 

T»«o±^jgjasn. T95m@k. uati 
«*cwiRiLTE«*n7t±»«ffik 

fETS&m@OSI®£?f ^ k k 4 fFE1g»o**/*v 
* t*Jfti-**^^n^«tET»ftSIBO|J , ET»»± 40 

*u «rE±»*stt> mtmmfamzmd ztxmtm 
jgtt u 1 5 KTO-c * o x , mmwo * * * < v * t moi 

*)-&dl»ETSB*«IB^ h I'^ffi^OiflfrtffikjWi 
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[0 0 3 2] 4:«lfl(zff«n*«5Ett^«fl^!Ril 

*fj. *rET»*ffio«iaffi^tft«^ EH^ik/hJrax^- 

ttJttT"C**o 
[0 0 3 3] 

[8H0%tt0?BlM <A. ttflHIA>*«9!(cff«|K 

$k<DMm 1 k LT\ mi K**#*»I]B& 1 0 0 <D* * 

y * £ & Krffi«jft 4- ss-r o 

[0 0 3 4] lilllc^v^T, yV3>Ml±i:iH« 
«6R 6 **J&Jfc S *u ir«I6«ILTv'j3>i 

[0 0 3 5] S/c, «m«il«IR6±^fd:Vnffi«K9«f 
EKSfU S m il&MkK 9 JL *c a « HMUKR 1 4iWERS 

If l 4 SrIILT- gBOny*^ h 7>-7 7 fcjt1-& n 

[0 0 3 6] y'J M0SF7 
>yX^V-^- K W >JBk£&^i|*^J£iWI2a* 
aiKKjKlM&ERSi'U ^:MOSh7>y^n^l 
*tfia^»J»1-* k k t 2 £#fr&ttffi£ 

£ & SI 3 H«»Ett * *i T 

[0 0 3 7] HNttlKK6ntctiU R 

f 5i J ERSfLTv^ 0 fti3, f-Hi5t^y3> 
kOHtzti^- h*fi«K4A*EKS*tTv^ 0 
[0 0 3 8] i fc, VmMliK9nic(i«ftOif *y Ml 

o 

[0 0 3 9] ir«H9j3j:^l 4 ^111 

TERSiifcn^^ h ^7^1 5 k. 3>^^f-/7 
^ 1 5 lz&SiZtL&*>9 ? bX*9 Y 

> 9 * Y t> >Ftti»l£tk» 2(7)lo fcfttt S JtT & 0 
[0 0 4 0] fit, 3>^^h^7^10OTItE 
»«lOJi«T**±Hli, «H«««9±*c«4RflauE 
K*tLfcffiSfc0^r^/^>^TfiBSSl 1 1 (*M"-v 

f lllk, *-v^v^T»*ffil 1 1 J: ^ CE 

tt*ftfc*-w<v^»«#|Rl 1 2 k, 
#11 1 2 <t 9 i:EK?ii/:+t^y^±»tS 

1 3 fcT**/*v* C P 1 OiMJlJ&Si'i&o 
[0 0 4 1 ] ^r-v/<v^T6B«ffil 1 1 
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[0 0 4 2] *Lt, * * TSftll 1 1 

[0 0 4 3] ltttWWS^JPv^BiTfl|«;e 

[0044] * h mmmmm 1 4 o±»iciin«c^ 

& o 

[0 0 4 5] fit, ^^;>Etl 6 0_t»fcli, El! 20 

[0 0 4 6] ::t, ^t^y^itffll 1 2 4<]KBg 
*##*h WilfBST (barium strontium titanat 
e) -?Ml&2tL. **'*v*Tffi«ffil 1 l36*fi*»«) 
*^«T«ftSiiTv»J6jft«, Ell 4fc*1-#i»#*« 
0IS9 0 kHC-e****. ^rtAy^TStll 1 10 

hft) <t 9 ***<«jatS3ft-Cv** 0 30 
[0 0 4 7] <B. ftsJfl»*>H2 C P 

1 0O^J£^H^*i-o *t^>^T»tSl 1 IO 
EKBPHSIiO. 14-0. 16/im (140-160 
nm) > **>^->*Tffi1Mi 1 1 1 0^£Hli3 5 0- 
4 5 0 nnu ±SBfflffl^<7)ft S (JBUft, £*i*±S1l!S 
Sipg^ft £ PffSO WliO. 0 7 M m ( 7 0 n m) T*$> 
*K ^rt^y^llffil 1 2<Dm2Z 1 5nmi:t^ 

>*Ufr<D^m±. H/>f(BTW#0. 13/iin (1 40 
30nm). M/>fS?TDti 3 5 0 - 4 SOnmi 

^ hJtt* 1/3 <h&& 0 

[0 0 4 8] *i3, **^->*T»Sffi 1 1 1 <Oi^£ 
li. ^rt^>^itftU 1 2<tLT. 
vMiSSSKfrttfl-^fflv^i fc-c\ _t*E LfzXv IZ3 5 
0-4 5 0 nmi:^ot^^ £Ogffi-C*ftlf. 
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[0 0 4 9] itz^ ^t^y^igftll 1 3 Off ^ 

11, #lx_l£5 0 nm^C* lo^^rt/^^TSIi 
1 1 1 *«?*-v^v*±SB*«l 1 3<7>@2ipl^m 

12, 2 0 0 nm (0. 2//m) t%Z> 0 

[0050] Z<D£o[Z^ **>><v*TS5*ffil 1 1 O 

8SWBSS*>l/2JaT\ IR«i-*Ltf. **^ 0 v*TS&m 

si 1 1 <D%mmmstf* j rs* : y?Tum& 1 1 ioi 

aHiJfflaiH^feW^2^±T^fLi^ * + /*v*±» 
IC1 1 3*Mt^SCttffl^^A/N e 7^J v^'fe 

!&mzi>mm.Ltz**s*i/?±$!>mmi 1 z*j&jsu-rz 

[0 0 5 1 ] £ fc. *±ffi«ffil 1 3 0JK/S 

J: +^/<y^±ffiIil 1 3 fcfiffiStfcTSfco 
[0 0 5 2] iiffitcis^TIJ. 9 

mi 1 1 OE&MPBSa** * ^v^TffiRfli 1 1 1W 

r Kit t&^it&moMmmvfatizK-fz 

£ t t:^^(7)T\ EKBBHSSli. ^rt^y^TStll 
1 1 0±ffi1fflffi2i|8^ffiW^2f&Ja±"e*or. 0. 5 

[0053] <g. «a*tt>jaT, Kjsxe*w^* 
t83-ai o*fflv*T. ^«#&«t[nij&i 0 o^ig 

[0 0 5 4 ] if, Hi 3 KSrJ-Ififcj&v*t\ ti£*fi«j4 

^Jx-I^MJECVD (low pressure chemical vapor depo 
sition) ffi^ifflv^TTEOS (tetraethyl orthosili 
cate) ^if«I6tMt^o 
[0 0 5 5] ^Lt> #f5c^ttftffiffcB 2 OSffi^ii 

[ 0 0 5 6] ^ClC, i4 tC^i"XflCi3V^T. INKS 

i^ffitiit-c, n>*^ h^-;i/CH 1 v 
U 3 >«T-Stf>i&«fr, fOfi CMP (chemical mecha 
nical polishing) ^"C*" U v U n >Jf ^^fflft L. Jf 
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[0 0 5 8 ] ^tc, 115 i:/7tlfii:*^t^ Jf M&iH 

[0 0 5 9] * LT, BrJe^^ttWlttkW 2 ^Stffi^jl 
h*-)UCH 2 tt&WL-tho 

[0060] 3^^n^7^7«stms 

? h*-^CH2*a*atr**tt*t»li, ^fLi3 
[0 0 6 1 ] EI 6 H^I-XgtCioV^T. 

y'J 3>MifT«l2 O^Mt^o fit, -7 

*/<^*T«»ei 1 lo¥IWt:ffiit^lP^° 
1 0 1 S:Mt*o 4i5x HP'**-> lOlli 

[0 0 6 2] -€-LT. *&ifffi2 0O±I^ffii:^ «x.lf 
y7XvC VDtt^^i: J: y^>Ml§t\ W 
2 1 5 nmSft(0«||R2 1 *«*1-*o 2 1 O 

jpsi*. b3P'**-> i o i oamsfttJ: 

< . hp/<*-> i o i ^rtSB^a^ £ ^ t iw, gap 

1 0 1 cojgffi8B^Ktiii-*»Pa#BilSR9^±® 

[0 0 6 3] #ClC. i7 U^1"X8Ui5V^r. IE (& 

: Reactive Ion Etching) 

T> iffei#Bl2 0^±ffi±O»jRR2 l^-ttfSHttj^lR 
9 0±B±0*6$iK2 1 SrxyfA7^ U HP'<*- 
> 1 0 1 OF^gI^^C%lll2 1 £5SLT. ##tt» 

ffcBU 0 2 SrJBflt-r&o 
[0 0 6 4] ifcK. Hi 8 H^I-XgtCjoV^-C. 2 
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U BP^->10 1I»a^fc CMP»t«l« 

0 2#rtBWfc**S*ifcBP'<*"-> I 0 1 

[0 0 6 5] 55: i3. ^rV^v^T«l 1 1 14, S£ 
KPfi5E£*i-r. e^Be^TC* (Ru. Rh, P <K 0 

s. i r) &&^&Mm&±mt&&m<n%mt<Dm£ 

io [0 0 6 6] MflkK 2 0 is «£ tfltttttlMHI 1 0 

2 fc-xy*^*? LTBfe*U *t^y^T»«Sl 1 

1 S:Jirailfe«K9 03Effi±^Sgffi$^:&o J^±> H 7 is 

[0 0 6 7] Z ZX-'&btl2> * * 1 1 

^>±ffifllffiiaiffi-tftWI4 0 . 0 7 M m (70nm) . R 

*T«5Kffil 1 1 HOPflfiSSIiO. 16 
/i m ( 1 6 0 n m) "C£>&o 

[0 0 6 8] #CK, EI 1 0 IC^rfXgKiS^T, JIP<3*& 
20 il9^±MSt:> Milff^ 3 0 nm<DB S TBI* 
*y >Vm\zX 0#»U ^rV^^itftl 2 

ffiK, CTxl^ff ^ 5 0 n m064R4:^^f * ! J > 
i:J:l)*!IU **'<v*±ffi*ffi 1 1 3 ZfcJ&t ho 
*<D&, ^r^/<y^St#l 1 2 45J:tf*ir^'>^±« 
fil l 3 V-f&Z- bX-*\^*s? CP 1 

[0 0 6 9] Ell 1 KTjrTXfiHis^T. SP^ffi 

30 vy 3>»^tK^FT-JBH*6»lRl 4 iMfSLL. 
C P 1 0 Sr^lcS^o 
[0 0 7 0] -eit, Vf ^ h^feS^SttLTV^v^v 

h'7 p 7^7 0±ffiU5t1'^><t ^ 7*hyv* r 9 
iJJiV K9>f ^P B 1*feStKl 4fe 

[0 0 7 1 ] =r>*^ h7*7^70«^|t|i 

F^^l 5 t> C:tLH©fitSn*3>^^ h 
^* 7 14, 1fe<7) 3/^^h7'7 7'7^J:^:if7h»8i: 

[0 0 7 2] *i3. h*-^CH 3 Srit#&tr 

#mt4*t#(4. d&i* t n > ^ ^ h 7*7 ^ 7 is J: If 1 0 

Jill— r^^Mti^^o 

[0073] *<d'&^ mmt&Bm 1 4 o±ffi^Bi:> w 

ilf, ^A'-^Vy^Stani^ TiN, Al (T 
50 ;^- 7 A) (OSSrJUI^jEL. 7* V^77>fi5 
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> * 1 6 <D— m*. zi>? ? h^yVl 5 <D±M 

u (AS) J:^y> (Damascene) ft-CiDXI" h Z t X 

[0 0 7 5] Ztz, :o«OIgt, S5>K±SI»wliE 
is J: If. /<y>^-y a ^Kt^JBJftSit***. * 

[0 0 7 6] <D. &Mffl>&±UWLtz*5kWK&Z 
fkt&VJfmiz&^xi*, **Av*TSM£ffil l log 

7^^ Mt£*§ < L. ^rVO^i^tll 1 3 i 

[0 0 7 7] -f &fr*>. H 1 2 \Z&\,*X, T*f4 
)V(DZhts:2>Wh\Z£V), ^rt^y^TSlgl 1 lO 

1 Ofifltcte. *ir^v^±»*Sl 1 3^^tcS^a 

[0 0 7 8] ^rt^y^TStl 1 1 1 

iSlS^SS: 5 0 nmb U * v 9 Ws%W 1 1 2(^1 

2 0 nm£ Lfc»*. ^tAy^TSftil 1 1 
EKHHBS: 90nmi:L **/*v*±SM£ffil 1 3 (0 
W2£ 2 5 nm-CJgjfti-ixtf, * */<v *T««ffi 1 1 
1 r^4f/^y^»l*l 1 2Mt^) h U>f"«**, 

*_tffi«ffil 1 3T-SA&S*U **>*->*± 
gISmffil 1 3 tf>HSIiHRfi«jK5 0 nm^&& 0 
[0 0 7 9] **'<v*Tffi««l 1 1 *>± 

Ifr+ttW lt^f L<49, fflWffiOStnltta'ttl** L 

[0080] &m<Dm.m*mmizK)tmLxmj<-f2>tz 

ft, **'<v*T«H;ffil 1 1 £<fc tf**'<v*_t«Ml; 

Wchiz-f2>z.ttfx^^ **s<^?<ofc&mmz±if2> 

Z trfX^Zo 

[0 0 8 1 ] **'<v*±«mffil 1 3<*. 

/<->*±»*«l 1 3 tBC) fcttxtf, H?5nmg 
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[0 0 8 2] 

OEKHIB**#Mfcj£<"C#, T»W«*K*#«"C 

[0 0 8 3] *«M^«4»*«2E«0*i»fl5:«ailI 
ttfcitifcT, TftmffiOEttMHi^O. 5/imJttT-C* 

*mft%m®&<n&m&<Dfa±\,zK-t2>zt% 

[0 0 8 4] *5S?8tc«*l||**3E«0**#*aia 

20 itm&i/3&±x$>2><Dx^ ±fflms*3iafl9^®jfi 

^ & o 

[0 0 8 5] *»W^«*W**4E«0**«:|lltia 
U>^#T-OipI^ft£j&mt*^L < -5 KEIS3 

tSoS^tstft fc t < tz ») > M*ffioStS1fi*« 15 

[0 0 8 6] *«93^«*lll*a5E«lO**ff*aisI 

tz, T&mm^mmim^&i:, E«o«/hipx-+j£i2JLT 

[EI 1 ] *»Wti«*HttOJKfflo**#*aBB<0 
^t^y^K^tlti^o 

[b 3 ] *&m\z&h%m<Dwm<o*mfc&nm&<o 
m&xm * mm* *> mx$> *> 0 

iS^Xg^m^1-^E]T-*^o 

in 5 ] *&w\z&zum<omm<D¥m&%m®&<o 
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